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(54) THERMOPLASTIC POLYESTER ELASTOMER COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject composition with improved drawdown in the extrusion or blow 
molding of the high-melting elastomer, markedly improved in heat resistance, and useful as a molding material for 
boots and the like by specifying the relationship between hard segment constituent wt.%, crystal melting point 
and Vicat softening temperature. 

SOLUTION: This elastomer composition is obtained by compounding (A) 100 pts.wt. of a thermoplastic polyester 
elastomer with (B) 0.05-10 pts.wt. of an epoxy group-bearing compound. This composition thus obtained has a 
crystal melting point shown by the relationship: y>200+0.5x (x is substantial hard segment constituent wt.% based 
on the component A; y is crystal melting point (° C) determined by raising temperature from room temperature 
at a rate of 20° C/min using DSC), Vicat softening temperature shown by the relationship: z>50+1.5x (z is Vicat 
softening temperatureC C) determined in accordance with the ASTM D1525), and elongation at break 
(determined in accordance with the JIS K6251) of >100%. 
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[Claim(s)] 

[Claim 1] (A) The thermoplastic polyester elastomer constituent which has the BIKATTO softening temperature 

shown with the crystalline melting point and the following formula (2) in which the constituent which comes to 

blend the compound 0.05 - 10 weight sections which have the (B) epoxy group is shown with the following formula 

(1) to the thermoplastic polyester elastomer 100 weight section, and is characterized by elongation being 100% or 

more at the time of cutting. 

Crystalline melting point :y>=200+0.5x (1) 

BIKATTO softening temperature: z>=50+1.5x (2) 

(x is weight % which constitutes a hard segment substantially to the thermoplastic polyester elastomer of this 
constituent here, and the crystalline melting point (degree C) which carried out the temperature up of the y by 
part for 20-degree-C/from the room temperature by DSC, and was measured, and z show the BIKATTO 
softening temperature (degree C) measured based on ASTM D1525.) Moreover, elongation is JIS at the time of 
cutting. It is the value measured based on K6251. 

[Claim 2] The thermoplastic polyester elastomer constituent according to claim 1 whose range of x which is 
weight % which constitutes a hard segment substantially to a thermoplastic polyester elastomer is 30-95. 
[Claim 3] A thermoplastic polyester elastomer constituent given in claims 1 and 2 which consist of repeat units 
the hard segments in a thermoplastic polyester elastomer are indicated to be by the following general formula (1). 
[Formula 1] 

f0 O s 



CLAIMS 



II II 
"C-R-C-O-CH* 




(I) 



(The aromatic series radical of carbon numbers 6-18 is shown by the inside R of a formula.) 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a thermoplastic polyester elastomer constituent in more detail, it is suitable for 
molding materials, such as a boot, a gear, and a tube, and this invention relates to the thermoplastic polyester 
elastomer constituent which can be used for various molding materials including a thermoplastic polyester 
elastomer constituent high-melting [ excellent in fabrication nature, a water resisting property, and thermal 
resistance ] especially fiber, a film, and a sheet and the application as which the thermal resistance of an 
automobile, household-electric-appliances components, etc. is required, for example, a joint boot, and a 
thermoplastic polyester elastomer constituent useful to wire covering material etc. 
[0002] 

[Description of the Prior Art] A thermoplastic polyester elastomer constituent As a thermoplastic polyester 
elastomer of a constituent Conventionally a polybutylene terephthalate (PBT) unit A hard segment, The polyether 
ester elastomer which uses a polytetramethylene glycol (PTMG) as a soft segment (JP,49-48195,B and 49-31558 
number official report), the polyester ester elastomer (JP,48~41 16,B — ) which uses a hard segment and the poly 
caprolactone (PCL) unit as a soft segment for a PBT unit The polyester ester elastomer (JP,54-127955,A) which 
uses JP,59-12926,A, JP.59-151 1 7,A, and a PBT unit as a hard segment, and uses a dimer fatty acid as a soft 
segment is known and put in practical use. However, when using PBT for a hard segment, since the melting point 
of PBT is 230 degrees C or less, the melting point as an elastomer does not become 230 degrees C or more. In 
order to improve these, the elastomer which uses high-melting polyethylenenaphthalate and polycyclohexane 
dimethylene terephthalate for a hard segment is proposed (JP,05-202176,A). Since the polytetramethylene glycol 
is mainly used as a soft segment, the rate of a hard segment is limited to 60 or less % of the weight from an 
elastic performance issue, and the elastomer which has high-melting [ 230 degrees C or more ] is not obtained 
[0003] 

[Problem(s) to be Solved by the Invention] This invention cancels the fault of the above-mentioned conventional 
technique, and makes it a technical problem to offer a thermoplastic polyester elastomer constituent high-melting 
[ excellent in fabrication nature, a water resisting property, and thermal resistance ]. In addition, it explains high- 
melting [ said ]. Generally, the content of softening temperature [ the melting point or softening temperature ] of 
an elastomer of a hard segment increases, and if an elastic modulus becomes high, they will improve. Therefore, if 
an elastic modulus is made high, high-melting-izing of an elastomer and a raise in softening temperature are 
possible. However, since the content of a hard segment increases, naturally glass transition temperature cannot 
become high and the elastomer with a high elastic modulus cannot discover the outstanding elastic engine 
performance. In this invention, although an elastomer is made high-melting, even if it catches making it neither an 
elastic modulus nor glass transition temperature become high beyond the need with the point, namely, has the 
comparable elastic modulus, it sets to one of the technical problems to define that to which the melting point 
becomes high enough as a high-melting elastomer, and for this invention to improve the drawdown at the time of 
extrusion molding of this high-melting elastomer, and blow molding, and to improve thermal resistance remarkably. 

[0004] 

[Means for Solving the Problem] As for this invention persons, weight %, the crystalline melting point, and 
BIKATTO softening temperature which constitute a hard segment substantially to a thermoplastic polyester 
elastomer have a specific relation, and it is using the constituent containing the compound which has an epoxy 
group, finds out that the above-mentioned technical problem is solved, and came to complete this invention. That 
is, this invention is a thermoplastic polyester elastomer constituent which has the BIKATTO softening 
temperature shown with the crystalline melting point and the following formula (2) in which the constituent 
containing the compound 0.05 - 10 weight sections which have the (B) epoxy group is shown with the following 
Formula (1) to the (A) thermoplastic polyester elastomer 100 weight section, and is characterized by elongation 
Deing 100% or more at the time of cutting. 



Crystalline melting point :y>=200+0.5x (1) 
BIKATTO softening temperature: z>=50+1.5x (2) 

(x is weight % which constitutes a hard segment substantially to the thermoplastic polyester elastomer of this 
constituent here, and the crystalline melting point (degree C) which carried out the temperature up of the y by 
part for 20-degree-C/from the room temperature by DSC, and was measured, and z show the BIKATTO 
softening temperature (degree C) measured based on ASTM D1525.) Moreover, elongation is JIS at the time of 
cutting. It is the value measured based on K6251. 

**** from the repeat unit with which x which is weight % which constitutes a hard segment substantially to the 
base resin of this constituent as a desirable embodiment is within the limits of 30-95, and the hard segment in a 
thermoplastic polyester elastomer is indicated to be by the following general formula (1) — last ** 
[Formula 2] 




C-R-C-0-CH 2 -< H Vc-H, -0— (I) 



(The aromatic series radical of carbon numbers 6-18 is shown by the inside R of a formula.) 

Moreover, weight % which constitutes the above-mentioned hard segment, and the relation of a crystalline melting 
point are y>=200+0.55x, and are y>=200+0.6x more preferably. Moreover, weight % which constitutes the above- 
mentioned hard segment, and the relation of BIKATTO softening temperature are z>=50+1.7x preferably, and are 
z>=70+1.7x more preferably. When not satisfying an account formula (1) and (2) besides, thermal resistance is not 
enough and it is difficult to use for the application as which the thermal resistance of an automobile, household- 
electric-appliances components, etc. is required. Moreover, BIKATTO softening temperature is ASTM. Although it 
is made to a rule [ measure / by D1525 ], the temperature which measured the softening temperature of resin 
which applies to this specification depending on the configuration of a sample shall define. For example, 
temperature to which the storage modulus (E') measured with the dynamic viscoelasticity measuring device 
begins to fall or JIS The extrapolation fusion initiation temperature defined by K7121 can be used. In this 
invention, the temperature to which the storage modulus by dynamic viscoelasticity measurement begins to fall as 
substitution of BIKATTO softening temperature shall be used. Dynamic viscoelasticity is measured using Oriental 
Baldwin [ for example, ] LEO Vibron DDV-1I, the temperature up of the measurement documentation with a 
thickness of 100-500 micrometers is carried out with the programming rate of 2 degrees C/m, and it asks for 
softening temperature from the storage modulus obtained by measuring with the frequency of 1 10Hz 
[0005] 

[Embodiment of the Invention] This invention is explained below at a detail. In order to fill said formula (1) and (2) 
in the thermoplastic polyester elastomer constituent of this invention, as for the acid component which 
constitutes the repeat unit of a thermoplastic polyester elastomer, it is desirable to use a kind or two sorts or 
more of combination which makes aromatic series dicarboxylic acid a subject and is specifically chosen from a 
terephthalic acid, naphthalene dicarboxylic acid, diphenyl dicarboxylic acid, isophthalic acid, and 5-sodium 
sulfoisophtharate, and it is desirable to use a kind or two sorts of combination chosen especially from a 
terephthalic acid and naphthalene dicarboxylic acid, aromatic series dicarboxylic acid — desirable — more than 
70 mol % of all acid components — it is more than 80 mol % more preferably. As other acid components, alicycle 
group dicarboxylic acid and aliphatic series dicarboxylic acid are used, and cyclohexane dicarboxylic acid, 
tetrahydro phthalic anhydride, etc. are mentioned as alicycle group dicarboxylic acid. As aliphatic series 
dicarboxylic acid, a succinic acid, a glutaric acid, an adipic acid, an azelaic acid, a sebacic acid, dodecane diacid, 
dimer acid, hydrogenation dimer acid, etc. are mentioned, these use the melting point of resin in the range to 
which it is not made to fall greatly — having — the amount — desirable — less than [ of all acid components / 
30 mol % ] — it is less than [ 20 mol % ] more preferably. 

[0006] Although especially the glycol component used for the repeat unit which constitutes a hard segment 
substantially is not limited, a carbon number can use the alkylene glycol of 1-25. For example, it is the 
ethyleneoxide derivative (X is A, S, and F) of ethylene glycol, a diethylene glycol, propylene glycol, 1,3-butanediol, 
1,4-butanediol, 1,5-pentanediol, 1,6-hexanediol, 1, 9-nonane diol, neopentyl glycol, a dimethylol heptane, a 
dimethylol pentane, tricyclodecane dimethanol, methyl pentanediol, 2, 4-diethyl-1,5-pentanediol, and Bisphenol X 
etc. Although the balance of various properties uses one sort or two sorts or more of glycols chosen from these 
glycols in a suitable combination, it is desirable to use especially cyclohexane dimethanol, and since it is a 
premise not to bar the crystallinity of the hard segment which consists of said dicarboxylic acid, it is desirable 
[ the amount of copolymerization of these glycols ] that it is less than [ 20 mol % ] to all glycols. Although two 
kinds of isomers, a cis- object and a transformer object, exist in 1 and 4-cyclohexane dimethanol, the direction 
with many rates of a transformer object is desirable. Moreover, as for a hard segment, it is desirable to consist of 



repeat units shown by the general formula (1). the repeat unit which constitutes a hard segment substantially — 
desirable — all the inside of a polymer — 50 - 75 % of the weight is especially more preferably desirable 40 to 
80% of the weight 30 to 95% of the weight. Since it is inferior to flexibility, and the elastomer which has the elastic 
engine performance is hard to be obtained, and the melting point falls at less than 30 % of the weight and it comes 
to be inferior to thermal resistance when it exceeds 95 % of the weight it is not desirable. It becomes the repeat 
unit which constitutes a hard segment substantially from the acid component which constitutes the repeat unit of 
a thermoplastic polyester elastomer, and the glycol component used for the repeat unit which constitutes a hard 
segment substantially. 

[0007] Moreover, although especially the glycol component used for the repeat unit which constitutes a soft 
segment substantially [ a thermoplastic polyester elastomer ] is not limited, its both-ends ethyleneoxy side 
addition product which are a polyethylene glycol, a polypropylene glycol, polytetramethylene glycols, or those 
derivatives, for example is desirable, as the molecular weight of a polyalkylene glycol — 400-6000 — desirable — 
800-3000 — especially 1000-2000 are desirable. The elastic engine performance of molecular weight is 
inadequate at less than 400, and since the block nature of the elastomer obtained falls, the melting point and 
softening temperature of a polymer fall. Moreover, since it will also become the cause which becomes easy to 
carry out phase separation and becomes inadequate [ this / the elastic engine performance ] if molecular weight 
exceeds 6000, it is not desirable. 

[0008] It is desirable to use hydrogenation dimer diol as other glycol components which constitute a soft segment 
substantially [ a thermoplastic polyester elastomer ]. It is the thing of the mixture of the compound which uses as 
a principal component (50 % of the weight or more) the compound shown by the following general formula (2) 
which hydrogenation dimer diol hydrogenates the dimer acid which is the dimer of unsaturated fatty acid (carbon 
numbers 15-21), of course, for example although the process does not carry out limitation to this, and is obtained 
or the compound shown by the following general formula (2), and the compound shown by the following general 
formula (3). 
[0009] 
[Formula 3] 



R a R 4 C II 2 OH 

(The inside R1 of said formula, R2, R3, and R4 are straight chains-like substantially, excluding a partial saturation 
radical, among those, as for R1 and R2, an alkyl group, R3, and R4 are alkylene groups, and total of the carbon 
number of R1 -R4 is 22-34.) 
[0010] 
[Formula 4] 

R" -CH-R 7 CM. OH 



R fi -CH-CH, R* CH 2 OH 

(The inside R5 of said formula, R6, R7, and R8 are straight chains-like substantially, excluding a partial saturation 
radical, among those, as for R5 and R6, an alkyl group, R7, and R8 are alkylene groups, and total of the carbon 
number of R5 -R8 is 25-37.) 

[001 1] Moreover, a hydrogenation dimer diol derivative is mentioned as other glycol components which constitute 
a soft segment substantially [ a thermoplastic polyester elastomer ]. A hydrogenation dimer diol derivative is a 
diol compound substantially guided from hydrogenation dimer diol, and ethyleneoxide, a propylene oxide addition 
product, etc. of hydrogenation dimer diol are specifically mentioned. Only for a piece end, addition of an oxide 
compound is also at the both ends of hydrogenation dimer diol. Moreover, the one of the number of mols of the 
oxide compound to add 20 times the number [ hydrogenation dimer diol, equimolar, or ] of mols of this is 
desirable. 

[0012] the rate of a polyalkylene glycol of as opposed to [ although the rate of the diol compound guided from the 
polyalkylene glycol which constitutes a soft segment substantially, and hydrogenation dimer diol does not carry 
out especially limitation by balance of various properties since / being suitable / it is combined, come out and 
used ] both weight sums — 0.01 to 0.99 — desirable — 0.05 to 0.95 — especially 0 : 1-0.9 are desirable. Since the 
elastic engine performance as an elastomer is missing when fewer than 0.01, compatibility with a hard segment is 
missing and this also comes to lack in the elastic engine performance as an elastomer when [ than 0.99 ] more, it 
is not desirable. 

[0013] In this invention thermoplastic polyester elastomer, it can restrict a little and polycarboxylic acid and the 
polyol component of three or more organic functions can also be included, for example, trimellitic anhydride, 




(2) 



(3) 



benzophenone tetracarboxylic acid f a trimethyl propane, a glycerol, pyromellitic dianhydride, etc. — less than [ 3 
mol % ] — it can be used. 

[0014] Next, as an approach of obtaining this invention thermoplastic polyester elastomer, the approach of well- 
known arbitration is employable. For example, all, such as a melting polymerization method, a solution 
polymerization method, and a solid-state-polymerization method, are used suitably. In the case of a melting 
polymerization method, you may be a direct polymerization method also by the ester interchange method. In order 
to raise the viscosity of resin, it is a natural desirable thing to perform solid state polymerization after a melting 
polymerization. As a catalyst used for a reaction, an antimony catalyst, a germanium catalyst, and a titanium 
catalyst are good. Especially a titanium catalyst has desirable oxalic acid metal salts, such as tetra-alkyl titanate, 
such as tetrabuthyl titanate and tetramethyl titanate, and titanium oxalate potash, etc. in detail. Moreover, 
although especially limitation will not be carried out if it is a catalyst well-known as other catalysts, lead 
compounds, such as tin compounds, such as dibutyltin oxide and a dibutyltin JIRAURI rate, and lead acetate, are 
mentioned. 

[0015] moreover, as a compound which has the (B) epoxy group used by this invention The SORUBI all-poly 
glycidyl-ether, polyglycerol polyglycidyl ether, The Pori epoxy compounds, such as triglycidyl-tris (2-hide 
ROKISHI ethyl) isocyanurate, Diethylene-glycol diglycidyl ether, polyethylene glycol diglycidyl ether, Polypropylene 
glycol diglycidyl ether, polytetramethylene glycol diglycidyl ether, Neopentyl glycol diglycidyl ether, 1, 6-hexanediol 
diglycidyl ether, Hexahydro OFUTARU acid diglycidyl ester, the condensate of bisphenol A and epichlorohydrin, 
Diepoxy compounds, such as a condensate of Bisphenol F and epichlorohydrin, and a condensate of Bisphenol F 
and epichlorohydrin, Higher-alcohol glycidyl ether, butyl glycidyl ether, allyl glycidyl ether, Mono~epoxy 
compounds, such as stearyl glycidyl ether, methyl glycidyl ether, phenyl glycidyl ether, glycidyl methacrylate, and 
p-t-buthylphenyl glycidyl ether, etc. are mentioned. 

[0016] as the compound which has the epoxy group of the above-mentioned publication — the thermoplastic 
polyester elastomer 100 weight section — receiving — 0.01 - 10 weight section — 0.05 - 5 weight section is 
preferably desirable. It is not desirable in order gelation and surface smooth nature are inferior and to spoil a 
product appearance in the case where the compound which has an epoxy group exceeds 10 weight sections. 
Moreover, under in the 0.01 weight sections, melt viscosity is low and amelioration of drawdown cannot be 
performed. Especially as an addition of a diepoxy compound or the Pori epoxy compound, the range of 0.01 - 5 
weight section is desirable. Moreover, as a compound which has an epoxy group, two or more kinds can also be 
used together and it can choose from the Pori epoxy compound, a diepoxy compound, and a mono-epoxy 
compound. 

[0017] When making the end carboxyl group of (A) thermoplastic polyester elastomer of this invention, and the 
epoxy group of a compound which has the (B) epoxy group react, it is desirable to blend the salt of a potassium 
hydroxide, a sodium hydroxide, chlorination tin, the third class amine compound, an imidazole compound, 
quarternary ammonium salt, an organic acid, and/or an organic acid etc. as a catalyst of an end carboxyl group 
reaction, as the catalyst of an end carboxyl group reaction — 0.01 - 5 weight section — 0.01 - 2 weight section 
is preferably desirable. It is not desirable in order surface smooth nature is inferior and to spoil a product 
appearance in the case where a catalyst exceeds 5 weight sections. Moreover, as for the reaction time of an end 
carboxyl group and an epoxy group, a catalyst starts for a long time under in the 0.01 weight section, and the 
case where it manufactures is difficult. Moreover, two or more kinds of catalysts may be chosen as a catalyst of 
an end carboxyl group reaction. 

[0018] It can blend using kneading machines, such as a heating roller, an extruder, and the Banbury mixer, as the 
combination approach of the resin constituent of this invention. Moreover, the front stirrup of the ester exchange 
reaction at the time of manufacturing a thermoplastic polyester elastomer resin constituent can be added and 
mixed in the oligomer before a polycondensation reaction. 

[0019] The hindered phenol system as an additive with the still better known constituent of this invention, The 
antioxidant of a sulfur system, a phosphorus system, and an amine system, a hindered amine system, a triazole 
system, Light stabilizer, such as a benzophenone system, a benzoate system, a nickel system, and a salicyl 
system, Molecule regulators, such as an antistatic agent, lubricant, and a peroxide, an isocyanate system 
compound, The pigment of the nucleating additive of the compound which has reaction radicals, such as a 
carbodiimide system compound, metal deactivator, organic, and an inorganic system, a neutralizes antacid, an 
antimicrobic agent, a fluorescent brightener, a bulking agent, a flame retarder, a fire-resistant assistant, organic, 
and an inorganic system etc. can be added. It can blend using kneading machines, such as a heating roller, an 
extruder, and the Banbury mixer, as the combination approach of these additives. Moreover, the front stirrup of 
the ester exchange reaction at the time of manufacturing a thermoplastic polyester elastomer resin constituent 
can be added and mixed in the oligomer before a polycondensation reaction. 

[0020] the reduced viscosity of the thermoplastic polyester elastomer used by this invention — desirable — 0.5- 
4.0 it is 0.5-3.0 more preferably. Since it is inferior to a mechanical characteristic when reduced viscosity is 
less than 0.5, and it is inferior to a moldability when 4.0 is exceeded, it is not desirable. In addition, although 



especially the minimum of the melting point of this invention thermoplastic polyester elastomer constituent does 
not have limitation, generally 150 degrees C or more are desirable. Although 200 degrees C or more are desirable 
for the application which needs thermal resistance, 230 degrees C or more are desirable for the application which 
needs especially thermal resistance. By the way, by the polyester elastomer which consists only of 
polycyclohexane dimethylene terephthalate and a polytetramethylene glycol according to Adv.Chem..Ser. and 
176,129(1979)., if polycyclohexane dimethylene terephthalate is contained 50% of the weight or more, phase 
separation will be carried out, and it is indicated that the elastic engine performance as an elastomer is not 
discovered. However, discovering sufficient elastic engine performance by this invention to a surprising thing also 
in 50% of the weight or more of the amount of hard segments by changing a soft segment into a polyalkylene 
glycol and hydrogenation dimer diol, and/or the concomitant use system of the derivative only from a polyalkylene 
glycol was found out by this invention person etc. Although this reason is not certain, since the hydrogenation 
dimer diol which has a cyclohexane frame, and/or its derivative are working as compatibilizers of polycyclohexane 
dimethylene terephthalate and a polyalkylene glycol, it is presumed that both compatibility is improved. 
[0021] 

[Example] An example is used for below and this invention is concretely explained to it. In addition, in these 
examples, each parameter followed the following approaches. Moreover, weight %s, such as polycyclohexane 
dimethylene terephthalate in the obtained polymer and a polytetramethylene glycol, are the values measured by 
Proton NMR. 

** Reduced viscosity : polymer 0.05g was melted to the 25ml mixed solvent (a phenol/tetrachloroethane = 
60/40), and it measured at 30 degrees C using the Ostwald viscometer. 

** Crystalline melting point : a crystalline melting point is DSC. From the room temperature, by part for 20- 

degree-C/, the temperature up was carried out and it measured. 

** Surface hardness : ASTM It measured by D2240. 

** Bending elastic modulus : ASTM It measured by D790. 

** It is elongation:JIS at the time of tensile strength and cutting. It measured by K6251. 

** BIKATTO softening temperature : ASTM It measured by D1525. 

** Melt flow index (275 degrees C, a load; 2160g) : it measured by ASTMD1525. 

[0022] The example of polyester composition 1 dimethyl-terephthalate 460 weight section, the cyclohexane 
dimethanol 460 weight section, the hydrogenation dimer diol (Toagosei make; HP 1000) 50 weight section, the 
polytetramethylene glycol (molecular weight 1000) 300 weight section, the anti-oxidant A-7(shown in Table 1) 2 
weight section, and the tetrabuthyl titanate 0.9 weight section were taught, the temperature up was carried out 
over 2 hours from a room temperature to 260 degrees C, it heated at 260 degrees C after that for 1 hour, and the 
ester exchange reaction was performed. Subsequently, while making the inside of a can reduced pressure 
gradually, the temperature up was carried out, and it was made 275 degrees C and 1 torr or less over 45 minutes, 
and the initial polycondensation reaction was performed. The polymerization reaction was performed in 275 more 
degrees C and the condition of 1 or less torr for 4 hours, the polymer was taken out to the pellet type, and 
Polymer A was obtained. The reduced viscosity of the obtained polymer was 1.04 and weight %s of the 
polycyclohexane-dimethylene-terephthalate component in a polymer, a polytetramethylene glycol component, and 
a hydrogenation dimer diol component were 65%, 30%, and 5%, respectively. 

[0023] The example of polyester composition 2 dimethyl-terephthalate 530 weight section, the cyclohexane 
dimethanol 750 weight section, the hydrogenation dimer diol (Toagosei make; HP1000) 50 weight section, the 
polytetramethylene glycol (molecular weight 1000) 200 weight section, the anti-oxidant A~7(shown in Table 1) 2 
weight section, and the tetrabuthyl titanate 0.9 weight section were taught, the temperature up was carried out 
over 2 hours from a room temperature to 260 degrees C, it heated at 260 degrees C after that for 1 hour, and the 
ester exchange reaction was performed. Subsequently, while making the inside of a can reduced pressure 
gradually, the temperature up was carried out, and it was made 275 degrees C and 1 torr or less over 45 minutes, 
and the initial polycondensation reaction was performed. The polymerization reaction was performed in 275 more 
degrees C and the condition of 1 or less torr for 4 hours, the polymer was taken out to the pellet type, and 
Polymer B was obtained. The reduced viscosity of the obtained polymer was 1.10 and weight %s of the 
polycyclohexane-dimethylene-terephthalate component in a polymer, a polytetramethylene glycol component, and 
a hydrogenation dimer diol component were 75%, 20%, and 5%, respectively. 

[0024] The example of polyester composition 3 dimethyl-terephthalate 570 weight section, the 1,4-butanediol 580 
weight section, the polytetramethylene glycol (molecular weight 1000) 350 weight section, the anti-oxidant A-7 
(shown in Table 1) 2 weight section, and the tetrabuthyl titanate 0.9 weight section were taught, the temperature 
up was carried out over 2 hours from a room temperature to 200 degrees C, it heated at 200 degrees C after that 
for 1 hour, and the ester exchange reaction was performed. Subsequently, while making the inside of a can 
reduced pressure gradually, the temperature up was carried out, and it was made 245 degrees C and 1 torr or 
less over 45 minutes, and the initial polycondensation reaction was performed. The polymerization reaction was 
performed in 245 more degrees C and the condition of 1 or less torr for 3 hours, the polymer was taken out to 



the pellet type, and Polymer C was obtained. The reduced viscosity of the obtained polymer was 1.49 and weight 
%s of the polybutylene terephthalate component in a polymer and a polytetramethylene glycol component were 
65% and 35% respectively. 

[0025] The compound which has the epoxy group shown in polymer A-C obtained in examples 1-5, the example 1 
of a comparison, and the examples 1-3 of 2 polymer composition and Table 1 was blended according to Table 2, 
and it took out to the pellet type using the extruder, and dried to 0.1% or less of moisture regain with hot air 
drying equipment. Injection molding was suitably performed on condition that rationalization, respectively, and 
each measurement was performed. The result is shown in Tables 3 and 4. 
;0026] 
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T'j;u^y s^px-t^i/ 


A- 2 






A- 3 




t:X7xy-Jl/AiXtr^D;Pb KU>GD*6£1& 


A-4 






A- 5 


fttut 




A- 6 




2 4 -x^;k s yv—>v 


A- 7 


m<tm±m 


1. 3, 5-MJ*^;|/-2, 4. 6-WJX (3. 
-tf> 



X)027] The weight section shows the recipe of the following table 2. 



[Table 2] 




*mwx 


mm 2 




&%tf9 4 










*"0?-A 
10 0 


**')?■ A 
10 0 


1 0 0 


*"'J*-A 
10 0 


10 0 


10 0 


1 0 0 


A- 1 


0. 1 








1. 4 






A- 2 


0. 6 














A- 3 




2. 0 


3. 5 




2. 9 




2. 0 


A-4 








0. 8 








A-5 


0.0 5 


0. 1 










0. 1 


A- 6 






0. 3 


0. 1 


0. 5 







[0028] x in Table 3 and 4 is weight % which constitutes a hard segment substantially [ a polyester elastomer ]. 



[Table 3] 








mm 3 




Hfi£0l5 




6 5 


6 5 


6 5 


6 5 


7 5 \ 


200-hO.Sx 


232.5 


232.5 


232.5 


232.5 


237.5 


50 + 1.5X 


147.5, 


147.5. 


147.5, 


147.5, 


162.5 


m n m m 

(y) 


2 6 0 


2 6 0 


2 6 0 


2 6 0 


2 7 0 


iM£ CC) 

(2) 


2 2 9 


2 34 


2 3 7 


2 3 5 


2 4 3 




1 . 2 7 


1.48 


1 . 6 7 


2. 7 5 


1. 7 2 




6 0 


6 7 


5 8 


5 8 


6 1 


<kg/cm 2 ) 


17 0 0 


17 0 0 


17 0 0 


17 0 0 


3 0 0 0 


<kg/cm 2 ) 


2 3 4 


2 3 1 


2 2 5 


2 1 1 


2 8 5 


13 f$ fa 

(%) 


4 1 0 


4 0 0 


3 8 0 


3 6 0 


2 9 0 


X (g/lOmin) 


8 


3. 7 


1. 9 


1. 6 


4. 4 



[0029] 
[Table 4] 





Li. ttftlFi *\ 




x iSaiJ^b; 


cz c 
O O 


D D 


200 + 0.5 x 


232.5 


232.5 


60 + l.5x 


147.5 


147.5 


& £k M & 


2 6 0 


2 0 3 


(y) 






1 T 1 . 1 M, / 1 - 

t?77y htfrfL 


2 15 


17 9 


fHffi CC) 








1 . U 4 


1 A A 




O / 




[th H* Sffl <H: ft* 


1 7 n n 


i a n n 
x o u u 


(kg/cnO 








2 5 0 


2 9 0 


(kg/cm 2 ) 








4 5 0 


5 10 




4 5 


6. 9 


* <g/10min) 







[0030] 

[Effect of the Invention] As mentioned above, compared with the polyester elastomer constituent which has the 
conventional comparable modulus of elasticity, the melting point is high and the thermoplastic polyester elastomer 
constituent of becoming this invention excels [ degrees C / of BIKATTO softening temperature / about 60 
degrees C and / about 50 ] in thermal resistance. Moreover, a 275-degree C melt flow index to melt viscosity is 
high, and it turns out that drawdown was improved remarkably. That is, it has the melt viscosity of high level and 
can be equal to use by the pyrosphere which is not in the former with the synergistic effect of the compound 
which has a high-melting polyester elastomer and an epoxy group. That is, this invention is excellent in thermal 
resistance, fire retardancy, and a mechanical characteristic, and since it is high-melting, it can be used for various 
molding materials including fiber, a film, and a sheet. Moreover, it is suitable also as molding materials, such as a 
boot, a gear, and a tube. For example, it is useful to a timing belt, a joint boot, wire covering material, etc., and is 
contributing-to the industrial world size. 
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232.5 


232.5 


232.6 


232.5 


237.5 


50+ 1.5 x 


147.5, 


147.5, 


147.5. 


147.5, 


162.5 


3£ H Hi 
(y> 


2 6 0 


2 6 0 


2 6 0 


2 6 0 


2 7 0 


mm co 

(z) | 


2 2 9 


2 3 4 


2 3 7 


2 3 5 


2 4 3 




1. 2 7 


1.4 8 


1. 6 7 


2.7 5 


1. 7 2 




6 0 


6 7 


5 8 


5 8 


6 1 


(kg/cm 2 ) 


17 0 0 


17 0 0 


17 0 0 


17 0 0 


3 0 0 0 


(kg/cm 2 ) 


2 3 4 


2 3 1 


2 2 5 


2 11 


2 8 5 1 


(%) 


4 1 0 


4 0 0 


3 8 0 


3 6 0 


2 9 0 


* (g/10min> 


8 


3. 7 


1. 9 


1. 6 


4. 4 



[0 0 2 9 
[*4] 







Jt«W2 




6 5 


6 5 


200+0,5x 


232.5 


232.5 


50+1.5X 


147.6 


147.5 


£f «fa fit 

OC) 
<y> 


2 6 0 


2 0 3 


OC) 

(z) 


2 1 5 


17 9 




1 . 0 4 


1.44 




5 7 


5 5 


e& if * Sfl 
<kg/cm 2 ) 


17 0 0 


16 0 0 


(kg/cm 2 ) 


2 5 0 


2 9 0 




4 5 0 


5 10 


* (g/lOmin) 


4 5 


6. 9 



[0 0 3 0] 

me>o°c, if* 5/ h ft^bias^iKj 5 o °c t> n < , iffitt 
9, ::fc*-e*>3 0 



(8) 



&m 2000-159985 



y p y h-<—i> 

(72)%W% ^UJ Mfe F*-A(#%) 4J002 CD012 CD022 CD052 CD102 

a***»mSffli:TB *#Jft CD142 CF031 CF101 EL026 

«*a^tt»-&BF*Bfrt EL036 FD206 

4J029 AA03 AB01 AB07 AC03 ADO 5 
AD06 AD10 AE01 BA02 BA03 
BA05 BA07 BA08 BA09 BA10 
BD06C BD07A BF25 CA02 
CA04 CA05 CA06 CA09 CB05A 
CB06A CB10A CC05A CD03 
CD04 CH02 DB02 HA01 HB01 
JE153 JE182 



